Cell culture and siRNA-mediated depletion HeLa cells were grown in Dulbecco's modified Eagle's medium (Life Technologies) supplemented with 10% fetal calf serum and incubated at 37°C in the presence of 5% CO 2 . For siRNA-mediated depletions, HeLa cells were transfected using a pool of four siRNAs (OnTarget Plus siRNA, Thermo Scientific) against each gene tested and were transfected using DharmaFECT 1 (Thermo Scientific) following manufacturer's instructions. Depletion of UPF1 was achieved by using a combination of two individual siRNAs previously described in [1, 2] .
RNA 6000 Nano Kit, and NanoDrop 8000 spectrophotometer. The efficiency of the knockdown was assessed by RT-qPCR.
Half-life mRNA analysis
HeLa cells stably expressing HBB gene, wild type or NS39, were mock-depleted or depleted of GNL2 or SEC13 for 5 days, as described above. On day 5, Actinomycin D (2 µg/ml) was added to the depleted cells. Total RNA was isolated from cells treated with Actinomycin D for 0.5, 1, 2, 4, 6, and 8 hours. The quality of RNA was assessed by Agilent 2100 Bioanalyzer using RNA 6000 Nano Kit, and NanoDrop 8000 spectrophotometer. For each time point, the mRNA levels of the HBB reporters were monitored by qRT-PCR and normalized to POLR2J and ACTB reference genes. The values shown are the average fold-change (mean ± SEM) from three independent experiments relative to the first time point. The decay curve was calculated using GraphPad Prism software (exponential one phase decay curve) and displayed on log2 y-axis. For the half-life analysis of ARHGEF18 mRNA, untransfected Hela cells were treated as above.
cDNA synthesis and RT-PCR (C. elegans)
cDNA was synthesised starting from 500 ng of RNA using Transcriptor Universal cDNA master (Roche) according to manufacturer's instructions. Quantitative RT-PCR was performed using the SYBR Green system (Roche) following manufacturer's instructions. The expression of GFP was normalized to that of the reference gene ama-1. The sequence of the primers used is listed in Supplementary Table S1. cDNA synthesis and quantitative RT-PCR (human cells) cDNA was synthesized from 1 µg of total RNA using Transcriptor Universal cDNA master (Roche) according to manufacturer's instructions. Quantitative RT-PCR was performed using the probe system (Roche) following manufacturer's instructions. The expression of β-globin was normalized to the geometric mean of two reference genes (ACTB and POLR2J). To check depletion levels of the putative factors and of the positive control UPF2, their mRNA level was normalized to the geometric mean of the two reference genes. The expression of ARHGEF18, BMP2 and TMC7 was normalized to the geometric mean of two reference genes (ACTB and POLR2J). To analyze the half-life of the two β-globin reporters and of ARHGEF18 mRNAs, the expression of their RNAs was measured at the indicated time points and normalized to the geometric mean of two reference genes (ACTB and POLR2J). To analyze the feedback loop, mRNAs corresponding to known NMD factors were normalized to the geometric mean of two reference genes (ACTB and POLR2J). The sequences of the primers used for RT-qPCR and catalogue numbers for the Roche assays are listed in the Supplementary Table S1 .
Translation inhibition assay
HeLa cells were depleted with siRNA for 5 days, as described previously. After siRNA treatment overall translation activity was measured as described by [3] . Cells were labelled for 1h with [ 35 S]-Met/Cys. Afterwards, labeled protein extract concentration was determined using Bradford assay. Equal amount of protein was separated on 4-12% Bis-Tris gels (Life Technologies). After gel drying, the gels were stained using Coomassie Colloidal Blue (Life Technologies).
Radioactivity in each sample was determined using autoradiography, radioactive signals and Coomassie staining signals were quantified with ImageQuantTL software (GE Healthcare).
Immunoprecipitation and Western Blotting
HEK293T cells were transiently transfected with Flag-tagged UPF1 or Flag empty vector (F-EV) together with either T7-tagged GNL2 or T7 empty vector (T7-EV). GNL2 cDNA was cloned by PCR amplification (Forward Primer:
CTGCTAGCATGGTGAAGCCCAAGTACAA and Reverse Primer:
CGACTGTGATCATTACTGCTTTTGTCTGAATTTTTTGCG) and ligated into pCG-T7 vector. Flag-UPF1 was previously described [4] . In total, 10ng of each plasmid together with 2 µg of carrier DNA per well was transfected in 6-well plates, expanded into 10 cm dishes and harvested 48hrs post transfection. All subsequent steps were carried out at 4ºC. Cells were washed 2x in PBS and 10 7 cells were lysed in 1 ml of IP buffer (10mM Tris HCl pH8, 150mM
NaCl, 1% NP-40, 0.2% Sodium Deoxycholate, 1mM EDTA, 1mM DTT, protease inhibitors (Roche)) for 20 min.
For RNase treatment half of protein extract was incubated with 20 µg/ml RNase A (ThermoScientific) for 20 min.
Cell extracts were spun 20 min at full speed and supernatants were incubated with Anti-Flag M2 magnetic beads (Sigma) o/n at 4ºC. Beads were washed 5x in IP buffer and resuspended in LDS loading buffer supplemented with reducing agent (Life Technologies). Samples were incubated at 94ºC for 5 min, and subjected to SDS/polyacrylamide gel electrophoresis followed by Western blotting using rabbit anti-GNL2 antibody (1:500) (Sigma), rabbit anti-PABP1 antibody (1: 1000) (Cell Signaling), or goat anti-RENT1 (UPF1) antibody (1:3000) (Bethyl). Proteins were visualized by Fluorchem (Protein Simple).
Immunostaining experiments in Drosophila embryos
Late stage 16 embryos were collected, dechorionated in bleach 50% and fixed in 1x PBS formaldehyde 4%
according to standard protocols. Nuclei were stained with DAPI, neurons of the PNS were labelled with a mouse monoclonal anti-futsch antibody (22C10, Hybridoma bank) and GFP was detected in fixed tissue using a rabbit npp-20 (c) aex-6 (d) pbs-2 and (e) noah-2. Sequences were aligned using CLUSTAL 2.1, and output was produced using Genedoc (version 2.7.00). Residues highlighted in black: 100% homology, dark grey: 80% homology, pale grey: 60% homology. Similarity is defined by a scoring matrix (PAM-65), which reflects the degree to which residues are interchangeable or equivalent during evolution. The table below UPF1 co-purified T7-tagged GNL2 in an RNA-independent manner. As a control of RNase A treatment, UPF1 interaction with PABP1 protein was lost in the absence of RNA. All tagged proteins were expressed at near endogenous levels. F-EV: Flag-empty vector; T7-EV: T7-empty vector. The asterisk indicates an unspecific band.
